Chronic liver injury, TGF-beta, and cancer.
Cells termed myofibroblasts are prominent in the injury response of all epithelial tissues. They exhibit proliferation, migration, production of collagen and other extracellular matrix (ECM) molecules, and contraction, all for containing the injury and closing the wound. When the injury is limited in time, the final stage of the repair involves a dismantling of the cellular apparatus and restoration of normal tissue structure. With multiple cycles of repair, however, there is net accumulation of ECM, to the detriment of tissue structure and function. Repair-related ECM coalesces into fibrous bundles and, over time, undergoes changes that render it resistant to degradation. The result is a scar. In the skin, a scar may have cosmetic importance only. In the liver, however, extensive scarring is the setting for unregulated growth and neoplasia; also, fibrous bands disrupt normal blood flow, leading to portal hypertension and its complications. With regard to therapy for fibrosis, the first consideration is elimination of the injury factor. However, given that many liver diseases do not have effective therapies at present, strategies targeting fibrogenesis per se are under development. The main source of myofibroblast-like cells and ECM production in the liver is the perisinusoidal stellate cell, which responds to injury with a pleiotypic change termed activation. Activation is orchestrated by cytokines and the ECM itself. Among the cytokines involved in this process, transforming growth factor-beta (TGF-beta) is particularly prominent. The early changes in ECM include de novo production of a specific "fetal" isoform of fibronectin, which arises from sinusoidal endothelial cells. It is stimulated by TGF-beta and acts directly on stellate cells to promote their activation. Based on these and other advances in understanding the fundamentals of the injury response, several strategies now exist for altering fibrogenesis, ranging from agents that block TGF-beta to traditional Chinese herbal extracts. Arrest of fibrogenesis, even with underlying cirrhosis, is likely to extend life or prolong the time to transplant. Whether it reduces the risk of hepatocellular carcinoma remains to be proven. Although TGF-beta antagonists are effective anti-fibrogenic agents, they will require detailed safety testing because of the finding that several forms of epithelial neoplasia are associated with altered regulation of TGF-beta.